Introduction
This article deals with numerical solution of parabolic partial differential equations and in particular with error estimates. We will concentrate on the one-dimensional problem only. We will study the error estimates and especially their convergence to the true error.
The error estimate is a very important quantity because the numerical solution as a product of a numerical method is worthless without some information about the error. The error estimate gives us this information although it is only an approximation. And, moreover, most adaptive methods for solving parabolic equations are based on estimates of this kind.
The inspiration for this article is in the work of Moore [9] , where two fully discrete schemes are described. These schemes differ in the time discretization. The backward difference formula method (BDF) and the singly implicit Runge-Kutta method (SIRK) are used. The case of SIRK scheme is treated only for the semilinear (i.e., a(u) ≡ 1) problem in Moore [9] . We will examine a nonlinear equation.
In general, we use the notation of Moore [9] . In Section 2, the model problem and its weak formulation are stated. The space discretization and the definition of a semidiscrete solution is shown in Section 3. Definitions of semidiscrete error estimates and of the effectivity index are given in Section 4. More details about the semidiscrete problem can be found in Segeth [13] . In Section 5, the time discretization is done using the SIRK method. A fully discrete solution is defined as well and some auxiliary lemmas are proven. Finally, in Section 6, fully discrete error estimates are described and convergence of the effectivity index is proven.
Model problem
We use the same model problem and the same notation as Moore [9] and Segeth [13] .
Consider the nonlinear equation
for an unknown scalar function u(x, t) on a space interval x ∈ [c, d] and on a time interval t ∈ (0, T ], where T > 0 is fixed. The symbols ∂ t and ∇ denote the partial derivatives ∂/∂t and ∂/∂x, respectively. The coefficients a and f are smooth functions and, moreover, there exist constants µ, M and L which satisfy
Thus, a is positive and bounded and both the coefficients satisfy the global Lipschitz condition.
Let us introduce the homogeneous Dirichlet boundary condition (2.5) u(c, t) = u(d, t) = 0, 0 t T, and the initial condition (2.6) u(x, 0) = u 0 (x), c < x < d,
